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Abstract 
The study analyses the relation between 
words, including their prosodic features, and 
head movements in communicative feedback, 
i.e. unobtrusive vocal and gestural expressions 
which convey information about ability and 
willingness to continue, perceive, and under-
stand, as well as attitudes and emotions. Ex-
amples are words such as m and okay, and 
head movements such as nods and shakes. Six 
recorded first acquaintance conversations in 
Swedish have been analyzed. Initial direction, 
repetition, start time, and duration of head 
movements has been identified by frame-by-
frame video analysis. Start time, duration, F0-
contour, and pitch of vocal-verbal feedback 
were analyzed. Main results of the study are: 
first, multimodal nods more frequently start 
before or at the same time as words, than 
words starting before nods. Second, nods have 
longer duration when produced with words 
than without. Third, certain words are typical-
ly associated with certain nod types, e.g. okay 
with up nods, and m with repeated nods. Final-
ly, certain prosodic patterns are more associat-
ed with certain nod types, e.g. rising pitch and 
longer durations with single up nods, and fall-
ing or flat pitch with repeated down nods. 
1 Introduction 
It has often been recognised that gestures can 
serve to express many of the functions that are 
known to be expressed by prosody. For example, 
emphasis of words and phrases in speech can be 
achieved by both prosodic features and so called 
“batonic” gestures with hand or head (Bull and 
Connelly, 1985; Kendon, 2004; McNeill, 1985). 
Today a growing literature suggests a tight con-
nection between prosodic features of speech and 
the gestures that accompany speech. This multi-
modal interplay is sometimes discussed under the 
terms of optical phonetics (Scarborough et al 
2009) or visual (or audiovisual) prosody (Graf et 
al, 2002; Krahmer and Swertz, 2009; Munhall et 
al, 2004; Swertz and Krahmer, 2010). Words that 
are made prominent by acoustic means are often 
accompanied by head and eyebrow movements 
(Swertz and Krahmer, 2010). Graf et al (2002) 
report that pitch accents are strongly correlated 
with accompaniment of head movements. Scar-
borough et al (2009) found that facial move-
ments were larger and faster with stressed words. 
Related to these findings that strongly suggest a 
co-activation of acoustic and gestural means in 
producing prominence of a linguistic component, 
Cavé et al (1996) observed a kind of audio-visual 
isomorphism. They found that the F0 rises were 
accompanied by raised eyebrows in 71% of the 
cases (Cavé et al, 1996). It has also been demon-
strated that gestural visual cues play an important 
role for the perception of a word as prominent, 
and even that gestural accompaniment facilitate 
speech perception, comprehension and intelligi-
bility as well as the experienced naturalness of 
Embodied Communicative Agents (see Munhall 
et al, 2004; Granström and House, 2005; Mou-
bayed et al, 2010). Taking into account the inter-
action of lexical and prosodic features, as well as 
timing, have been shown to improve recognition 
of feedback head movements in human-computer 
interfaces (Morency et al 2007).  
The present study analyses the relation be-
tween words, including prosody, and head 
movements in communicative feedback. Feed-
back is defined as	  unobtrusive vocal and gestural 
expressions used in communication to inform an 
interlocutor about the ability and willingness to 
(i) continue the interaction, to (ii) perceive, and 
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(iii) understand what is communicated, and (iv) 
in other ways attitudinally and emotionally react 
(see Allwood, 1988; Allwood et al, 1992; All-
wood et al, 2007). Types of vocal-verbal feed-
back in Swedish include feedback words, feed-
back phrases, feedback clauses such as jag 
förstår (‘I understand’) and repetition of what the 
interlocutor just said (other-repetition). Feedback 
words, in turn fall in two sub-types (see Allwood 
1988): primary and secondary feedback words. 
Primary feedback words are words which are 
used to express feedback, i.e. the basic commu-
nicative functions (i-iv) above, but which cannot 
be used as predicates, attributes or adverbs. Ex-
amples of primary feedback words in Swedish 
are m (‘m’), ja (‘yes’), nä (‘no’), jo (contrastive 
‘yes’) and okej (‘okay’). Secondary feedback 
words are words which in addition to function as 
feedback can be used as predicates, attributes or 
adverbs (and are tentatively more commonly 
used with such functions). Examples of second-
ary feedback words in Swedish are adjectives 
and adverbs such as precis (‘precisely’), bra 
(‘good’) and exact (‘exactly’). These types of 
vocal-verbal feedback can be used alone or in 
combination, forming units, which in turn can 
have different positions in an utterance: (i) single 
position, i.e. constitute the entire utterance, (ii) 
initial position, (iii) medial position, and (iv) fi-
nal position. Of these, single and initial positions 
are characteristic and the most common for feed-
back.  
Examples of gestural feedback are head nods, 
head shakes, smiles, raised or frowning eyebrows 
and shoulder shrugs. Using vocal-verbal and ges-
tural feedback in combination results in multi-
modal feedback, e.g. a feedback word ja (‘yes’) 
in combination with a nod. 
The following research questions are ad-
dressed: What are the timing relations between 
head movements and words in multimodal feed-
back contributions, i.e. do head movements start 
before, at the same time or after words, or vice 
versa? What prosodic features (F0-curve, dura-
tion, pitch) of vocal-verbal feedback are found 
when produced with versus without accompa-
nying head movements, and more specifically, in 
relation to different kinds of head movements, 
i.e. in terms of their initial direction (e.g. up, 
down), repetition (repeated, single) and duration? 
Which feedback words co-occur with which pro-
sodic patterns and with which types of head 
movements? 
2 Method 
Data for analysis consist of six video and audio 
recordings of dyads in (spontaneous and natural) 
first acquaintance conversations. Audio data was 
recorded with individual microphones for each 
speaker to facilitate acoustic/prosodic analysis. 
Video data was recorded using a three camera set 
up, with one camera taking in the whole scene, 
and two cameras focusing on the head and torso 
of each speaker respectively. The subjects had 
never met prior to the recording session, and 
were instructed to get to know each other during 
approximately 8 minutes. All subjects except one 
were university students. Of the six recordings, 
four are male-male and two are female-female 
conversation. Two of the speakers take part in 
two conversations each (with different partners), 
so the empirical material comprises 10 different 
speakers (six males and four females), in total.  
Head movements have been coded by manual 
frame-by-frame analysis of the video recordings, 
identifying the following features: (i) type of 
head movement: head nod (vertical movement of 
the head, where the chin’s distance to the torso 
varies as the head goes up and down), head shake 
(horizontal movements of the head, turning the 
head from side to side), head tilt (vertical and 
horizontal movements, tilting the head from side 
to side) or other; (ii) initial direction (in the case 
of head nods): up or down; (iii) repeated or sin-
gle movement; and (iv) start time, end time and 
duration. Each frame of the recording is 40 milli-
seconds (ms), hence measures of time for head 
nods are measured with a level of detail of 40 
ms. 
Vocal-verbal feedback were analyzed using 
Praat and Audacity, identifying starting point, 
duration, general shape of the F0-curve and mean 
frequency of F0. Measurements of the average 
pitch of the highest and lowest 30 ms portions of 
the F0 curve were also taken for every utterance. 
All analyzable cases of vocal-verbal feedback 
were categorized as one of eight different F0-
curve types. The types were: complex, complex-
down, complex-up, down, down-up, flat, up, and 
up-down. Up and down are to be interpreted as 
rising and falling pitch respectively. The catego-
rization of vocal-verbal feedback was straight-
forward for most cases, as the shapes of the F0-
curves clearly fell into one category or another. 
A statistical relation was used to decide if a 
curve was flat: any curve where the difference 
between the highest and the lowest 30 ms por-
tions was less than 5% was deemed to be flat, 
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since such a small difference in pitch would not 
be audibly noticeable. The complex-up and com-
plex-down categories were used for curves that 
had a general rising or falling shape, but with 
some irregularities of one kind or other. The 
complex category was used for curves that were 
judged not to fit into any of the other categories 
(22 out of 618 analyzed instances). 
Certain values where derived from these 
measurements. An average pitch value of the F0 
was calculated for every speaker (Speaker Pitch), 
based on the average of all of that speaker’s vo-
cal-verbal feedback. Subsequently, the average 
pitch of every vocal-verbal feedback unit was 
compared to the Speaker Pitch to describe its 
relative pitch (Frequency Deviation). For vocal-
verbal feedback with a non-flat F0-curve, the 
difference between the highest and the lowest 
average was calculated as a percentage value 
(Frequency Difference). 
108 out of 703 cases of vocal-verbal feedback 
were not analyzable in all prosodic dimensions, 
and 23 of these were not analyzable for any pro-
sodic qualities at all. The most common reason 
for a unit not being analyzable is that sound from 
the other speaker is bleeding in to the signal, thus 
masking it. Instances of unanalyzed or partly an-
alyzed vocal-verbal feedback were still used in 
cases where the affected prosodic dimensions 
were not of interest. 
All pitch data should be fairly accurate within 
±1 Hz. Duration data should be accurate within 
±10 ms. The margin of error for comparative 
timing data is about ±40 ms or ±1 frame. Be-
cause the audio was recorded separately from the 
video, to ensure good audio quality, the two data 
streams had to be synchronized post recording. 
As the video is the master time track, the accura-
cy of timing relations is only as good as the time 
resolution of the video. 
3 Results 
3.1 General observations 
Since the feedback system involves both vocal-
verbal and gestural means, as well as different 
possible combinations of them, a variety of feed-
back types are possible. Based on the type of vo-
cal-verbal component of the feedback contribu-
tion, if any, and the type of head movement, if 
any, the feedback types in Table 1 have been 
identified. 
Head nods are by far the most common head 
movement used for feedback in the analyzed ma-
terial, where 534 feedback head nods have been 
identified, while only 20 instances of other head 
movements with feedback function (e.g. shakes 
and tilts). Feedback head nods are more often co-
produced with words (393 instances), than with-
out words (141 instances): 74% vs. 26%. In-
versely, vocal-verbal feedback is also more like-
ly to be produced with feedback nods (393 in-
stances, versus 290 instances produced without), 
but the difference is not as large: 58% vs. 42% 
(59% vs. 41% when including other head move-
ments). 
 
Vocal-verbal feedback 
(FB) 
Head 
movement 
Tot. 
Nod Other None 
Single primary FB word 297 15 227 539 
Series of primary FB words  43 3 27 73 
Combo of primary FB 
word(s) & secondary FB 
words (adverbs) 
23 2 21 46 
Combo of primary FB 
word(s) & other-repetition 
4 0 9 13 
FB clause 8 0 1 9 
Other vocal-verbal (without 
FB word) 
9 0 0 9 
Single secondary FB word 
(adverb, adjective) 
4 0 1 5 
Primary FB word and OCM 
word 
1 0 4 5 
Other-repetition 2 0 0 2 
Combo of secondary FB 
word (adverb) & other-
repetition 
1 0 0 1 
Combo of primary FB word, 
secondary FB word 
(adverb) & other-
repetition. 
1 0 0 1 
No vocal-verbal feedback 
(silence) 
141 0 - 141 
Total 534 20 290 844 
Table 1. Number of instances of combinations of 
different kinds of vocal-verbal feedback and 
feedback head movements. 
 
The two most common vocal-verbal forms of 
feedback are single primary feedback words, e.g. 
m (‘m’), ja (‘yes’), nä (‘no’), jo (contrastive 
‘yes’) and okej (‘okay’), and primary feedback 
words used in series, e.g. ja okej (’yeah okay’) 
and ja ja (’yeah yeah’) (self-repetition). Fur-
thermore primary feedback words are found in 
combination with secondary feedback words 
(e.g. adverbs), other-repetition and words for 
own communication management (OCM), e.g. 
eh ja (‘um yeah’). Feedback that has a vocal-
verbal component but lack a primary feedback 
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word altogether is uncommon. All these vocal-
verbal types of feedback have initial positions of 
utterances, i.e. are followed by some non-
feedback part, or they constitute the entire utter-
ance themselves. 
In addition to the contributions presented in 
Table 1, there are four cases of contributions in 
the recorded conversations which consist of a 
nod but where the vocal-verbal component is 
impossible to hear. None of these cases are con-
sidered for analysis below. 
Due the meager data on other feedback head 
movement than head nods (only 20 instances in 
total), results on duration and timing focus only 
on nods (sect. 3.2 and 3.3). Also the comparison 
between head movements and prosodic features 
of speech will mainly, but not exclusively, focus 
on nods (sect. 3.5).  
3.2 Timing of nods and words 
In multimodal feedback contributions including 
nod and words (n=393), the nod can start before, 
after or at the same time as the word starts. That 
nod and word(s) start and/or end at exactly the 
same time is very unlikely, even though there are 
indeed two instances where this has been ob-
served. This is of course subject to the level of 
detail of measurement, which in this study comes 
down to the marginal of a frame (40 ms). Conse-
quently, in almost all cases the nod starts before 
the word(s) or the word starts before the nod, 
where the former being slightly more common 
than the latter (195 vs. 150 instances). However, 
since it is quite common that the nod and the 
word(s) start within a 120 ms time span,1 i.e. al-
most at the same time, the following relations 
can be differentiated: 
 
a) Nod starts more than 120 ms before word(s) 
(115 instances; 29% of the cases) 
b) Nod and word(s) start within 120 ms span 
(146 instances; 37% of the cases) 
c) Nod starts more than 120 ms after word(s) 
(instances 86; 22% of the cases) 
d) In 46 cases the timing relation is unknown 
due to lack of reliable measurements (12% of 
all instances) 
 
A majority of type c are produced with a gap (53 
instances), i.e. the word both start and end before 
                                                
1The 120 ms (three video frames) time span is chosen be-
cause it is larger than the error margin of the synchroniza-
tion of video and audio, while still being an almost unno-
ticeable delay for a human observer. 
the nod starts. Less common, there are also 23 
instances of gaps in the case of type a. This rais-
es questions about the multimodality of such 
cases, and it is here argued that multimodality is 
a question of perceiver interpretation; that two 
communicative behaviors in different modalities 
belong together as a multimodal unit cannot be 
reduced to a simple question of co-occurrence in 
time.  
3.3 Duration of nods 
Feedback nods are longer when co-produced 
with words (multimodal), than when produced 
without words, see Table 2.  
 
Nod 
type 
With Words 
(MM) 
Without 
words 
MM 
nods 
are: M n St.d M n St.d 
Repeated 
down nod 
1201 153 724 940 84 469 28% 
longer 
Single 
down nod 
330 33 105 273 6 96 21% 
longer 
Repeated 
up nod 
1229 108 790 1028 40 420 20% 
longer 
Single up 
nod 
511 99 290 422 11 196 21% 
longer 
Total 961 393 723 896 141 472  
Table 2. Mean duration in milliseconds (ms) and 
standard deviation of feedback nods in relation to 
co-production with words (multimodal, MM), or 
not. 
 
Table 2 shows that for all nod types the nods 
which are produced with words are 20-28% 
longer in mean duration than those produced 
without words. As we shall see below, words do 
not have longer duration when they are accom-
panied by head movements, in general.  
3.4 Head movement types and feedback 
words 
A majority of the contributions under considera-
tion here contain one or several primary feed-
back words, in different ways, e.g. as a single 
constituent of the vocal-verbal feedback, in se-
ries or together with secondary feedback words 
or other-repetition. (Exceptions are, for instance, 
contributions that as a vocal-verbal feedback part 
only consist of secondary feedback word or oth-
er-repetition, see Table 1).2 Primary feedback 
words differ both in the extent that they do co-
                                                
2 There are 684 contributions in the empirical material 
which contain at least one primary feedback word.  
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occur with head movements, and the types of 
head movements (and nod types) they do co-oc-
cur with.  
First, considering the five most common feed-
back words, which all are primary, the preva-
lence of accompanying nods differ. The five 
most common feedback words in the material 
are: ja (‘yes/yeah’) (382 instances), m (‘m’) (148 
instances), okej (‘okay’) (78 instances), nä (‘no’) 
(55 instances), and jaha (‘yes, I see’) (23 in-
stances). The feedback word ja (‘yes/yeah’) is 
equally common together with head movement 
as without any. The word nä (‘no’) is slightly 
more common without head movements than 
with. The words m (‘m’), okej (‘okay’) and jaha 
(‘yes, I see’) are more common together with 
head movement than without. See Table 3. 
 
FB words n Without head  
movement 
With head  
movement 
ja  382 50% 50% 
m  148 23% 77% 
okej  78 24% 76% 
nä  55 55% 45% 
jaha  23 35% 65% 
Table 3. The extent that the five most common 
feedback (FB) words ja (‘yes/yeah’), m (‘m’), 
okej (‘okay’), nä (‘no’) and jaha (‘yes, I see’) are 
multimodal with respect to head movements.  
 
Second, looking closer at the types of head 
movements that accompany these five words, 
further differences emerge, see Table 4.  
 
FB words Rep. 
down 
nod 
Sing. 
down 
nod 
Rep. 
up 
nod 
Sing. 
up 
nod 
Other 
head 
movem. 
ja (n=191) 31% 10% 27% 29% 2% 
m (n=114) 56% 10% 29% 4% 2% 
okej (n=59) 15% 2% 34% 46% 3% 
nä (n=25) 24% 0% 8% 40% 28% 
jaha (n=15) 0% 0% 13% 80% 7% 
Table 4. The relation between the five most 
common feedback (FB) words ja (‘yes/yeah’), m 
(‘m’), okej (‘okay’), nä (‘no’) and jaha (‘yes, I 
see’) and different kinds of head movements in 
multimodal feedback. 
 
The word m (‘m’) is strongly associated with 
repeated nods. For m (‘m’) co-production with 
repeated down nods and repeated up nods con-
stitute 85% of its uses in contributions with head 
movement. Of the five words, m (‘m’) is the 
word which is strongest associated with repeated 
down nods. Both okej (‘okay’) and jaha (‘yes, I 
see’) are strongly associated with (single and 
repeated) nods which have an initial upward di-
rection: 80% of okej (‘okay’) and 93% of jaha 
(‘yes, I see’), which are produced with head 
movements, are produced with single or repeated 
up nods. Of the five words, jaha (‘yes, I see’) is 
the word which is strongest associated with sin-
gle up nods (80%). The word nä (‘no’) is the on-
ly of the five words which is common together 
with other head movements than nods. The most 
common kind of head movement in question 
here is the head shake. It should however be not-
ed that nä (‘no’) is more common with nods than 
with shakes. This results is to be interpreted in 
relation to the affirmative use of nä (‘no’) in re-
sponse to utterances which contain negation (see 
e.g. Allwood et al 1992). When the word ja 
(‘yes/yeah’) is co-produced with head move-
ments, it is overwhelmingly used with head nods, 
but lacks any strong association with a particular 
type of nod.  
3.5 Head movements and prosody 
This section discusses the prosodic features of 
word duration and pitch in relation to head 
movements in multimodal feedback. Above, 
feedback nods were found to have longer dura-
tion when accompanied by words, see section 
3.3. Turning to the duration of vocal-verbal 
feedback, the trend that “multimodal is longer” 
does not seems to apply; cf. Allwood and Cerrato 
(2003) who found that feedback words were 20-
40% longer when produced with head move-
ments. Table 5 shows the mean duration of the 
five most common feedback words, in cases 
where these feedback words alone constitute the 
vocal-verbal feedback of a contribution, includ-
ing all cases when this feedback is only a part of 
a contribution as well as constituting the whole 
contribution (see “Single primary FB word” of 
Table 1). 
In cases of m (‘m’) and okej (‘okay’) as single 
feedback words, the difference in mean duration 
of them being co-produced with nod or not is 
minimal (only 1% difference in the case of m and 
3% difference in the case of okej). The word nä 
(‘no’) as a single feedback word is slightly long-
er in duration when produced with head move-
ment, than when it is produced without (9% 
longer), while ja (‘yes’) is slightly longer in du-
ration when produced without head movement 
than with (15% longer). Of these single feedback 
words, only jaha (‘yes, I see’) is considerably 
longer when produced with head movement, than 
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without head movement (56% longer), but note 
that the instances of jaha (‘yes, I see’) are quite 
few.   
 
Single 
FB word 
n With head 
movement 
Without head 
movement 
M n St.d M n St.d 
ja 273 217 132 75 250 141 137 
m 120 225 93 68 222 27 57 
okej 47 305 40 145 313 7 114 
nä 32 255 13 121 233 19 94 
jaha 11 397 7 122 255 4 55 
Table 5. Mean duration of the five most common 
feedback (FB) words as the only vocal-verbal 
feedback part of a contribution, in relation to co-
production with head movement, or not. 
 
This suggests that feedback words not are longer 
when they are accompanied by head movements, 
than when they are not, at least not when consid-
ering head movements in general. However, 
when turning to more specific head movements, 
namely different nod types, a slightly different 
pattern emerge. Diagram 1 shows the mean dura-
tion of the five most common feedback words, as 
single feedback words, in relation to their ac-
companiment of single up nods, repeated up 
nods, repeated down nods, single down nods, and 
no nod at all.  
 
Diagram 1. Mean duration (ms) of the five most 
common single feedback words when co-pro-
duced with down-single (D.s.), down-repeated 
(D.r.), up-repeated (U.r.), up-single (U.s.), and 
no nod. 
 
For all the words in Diagram 1, except for ja 
(‘yes’), all have the longest mean duration when 
produced with single up nods. (It should be noted 
that m (‘m’) is uncommon with single up nods, 
see Table 4, so the mean duration of m (‘m’) 
with single up nod is based on only two instanc-
es.) So even though there is no consistent finding 
that words are longer when they are produced 
with head movements, than when they are not, it 
seems to be the case that feedback words are typ-
ically longer when they are produced with single 
up nods, than when they are not. That jaha (‘yes, 
I see’) have longer duration when produced with 
head movement (in general), see Table 5, should 
be understood in relation to its high co-
occurrence with single up nods, see Table 4, and 
the observation that feedback words tend to be 
longer when produced with single up nods. Dia-
gram 1 also shows a contrast between words ac-
companied by up-single nods and down single 
nods. All multimodal words are longest with up-
single nods, while at least in the case of ja (‘yes’) 
and okej (‘okay’), the shortest words are pro-
duced with down single nods.  The duration of 
the word seems to vary systematically depending 
on what head movement accompanies the word. 
Another prosodic feature that also shows evi-
dence of such systematic variation is the feature 
of pitch, which will be discussed below. 
 
F0 contour n With head 
movement 
Without head 
movement 
 n % n % 
Flat 183 116 63 67 37 
Down 151 105 70 46 30 
Up 123 51 41 72 59 
Up-down 56 24 43 32 57 
Complex-
down 
31 21 68 10 32 
Down-up 26 14 54 12 46 
Complex 32 21 66 11 34 
Complex-up 16 13 81 3 19 
Measuring 
error 
55 24 44 31 56 
Total 673 389  284  
Table 6. F0 contours of vocal-verbal feedback in 
relation to the accompaniment of head movement 
or not. 
 
The most common F0 contours of the material 
are flat, down/falling and up/rising. These three 
types differ in their distribution with and without 
the accompaniment of head movement, see Table 
6. Vocal-verbal feedback which have a flat or 
falling F0 contour are more common together 
0 100 200 300 400 
ja 
okej 
m 
nä 
jaha 
no nod U.s. U.r. D.r. D.s. 
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with head movement, than without, while vocal-
verbal feedback having a rising F0 contour are 
more common without the accompaniment of 
head movement.   
Looking at associations of different kinds of 
head movements and different prosodic features, 
we find a number of differences. 
There seems to be a general trend that single 
upwards nods tend to co-occur with more 
stressed vocal-verbal feedback. Also repeated 
downward nods often co-occur with less stressed 
vocal-verbal feedback. This is shown in several 
prosodic dimensions.  
 
Nod type Freq. 
diff. 
Freq. diff.  
≥ 20% 
Freq. 
dev. 
Repeated down-nod 15% 21% -3% 
Single down nod 16% 37% -6% 
Repeated up nod 17% 28% -2% 
Single up nod 26% 54% 3% 
None 18% 31% 12% 
Table 7. Mean pitch measures of vocal-verbal 
feedback in relation to nod types. Freq. diff. ≥ 
20% are the percentage of instances that have a 
frequency difference larger or equal to 20%. 
 
Nod type Mean duration 
of words (ms) 
Repeated down-nod 223 
Single down- nod 207 
Repeated up-nod 239 
Single up-nod 289 
None 252 
Table 8. Mean duration of single feedback words 
with different nods types (in milliseconds)  
 
Nod type Low saliency 
F0 
High saliency 
F0 
n % n % 
Repeated 
down-nod 
104 76% 33 24% 
Single down- 
nod 
21 69% 12 31% 
Repeated up-
nod 
67 69% 30 31% 
Single up-nod 42 49% 44 51% 
None 123 48% 131 52% 
Table 9. Saliency of F0 contours of vocal-verbal 
feedback in relation to nod types. Low saliency 
F0 = flat, down, and complex-down. High 
saliency F0 = up, up-down, down-up, complex-
up, and complex. 
 
On average, vocal-verbal feedback co-occurring 
with single up nods have more prominent pitch 
features, such as more pitch variation (Frequency 
difference), in general higher pitch compared to 
mean speaker pitch (Frequency deviation). These 
single feedback words also have longer duration 
on average (Table 8), as well as a tendency to 
have more salient F0-curve characteristics (i.e. 
rising pitch at some point) (Table 9). As in-
creased and/or rising pitch and increased dura-
tion are all considered to be typical prosodic fea-
tures of stress, this suggests that the single up 
nod type is more likely to be co-produced with 
stressed vocal-verbal feedback than the other nod 
types are.  
4 Summary and discussion 
The results of this study are summarized below:  
 
• Head nods are by far the most common type 
of head movement used for feedback (in 
Swedish first acquaintance conversations). 
• In communicative feedback, words and nods 
are more frequently used in combination 
(multimodal), than on their own. 
• Multimodal nods more frequently start be-
fore or at the same time as words, rather than 
words starting before nods.  
• Nods have longer duration when produced 
with words (multimodal) than without, but 
words, however, are not typically longer 
when multimodal. 
• Vocal-verbal feedback having a flat or fall-
ing F0 contour are more common together 
with nod, than without, while vocal-verbal 
feedback having a rising F0 contour are more 
common without the accompaniment of nod. 
• Certain feedback words (m (‘m’) and okej 
(‘okay’)) are more often produced with nods, 
than others (ja (‘yes’) and nä (‘no’)).  
• Furthermore, certain feedback words are typ-
ically associated with certain nod types, most 
prominently okej (’okay’) and jaha (‘yes, I 
see’) with up nods, and m (’m’) with repeat-
ed (down) nods. 
• Single up-nods tend to occur with vocal-
verbal feedback that have more salient pro-
sodic features, while repeated down nods 
tend to occur with vocal-verbal feedback that 
have less salient prosodic features. 
 
These results do to some extent differ from pre-
vious findings. First, Allwood and Cerrato 
(2003) found that feedback words were 20-40% 
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longer when produced with head movements, 
than without. This pattern was not confirmed for 
our data (see Diagram 1 and Table 8). (Note that 
nods are longer when they are multimodal, than 
when they are not.) Also, to be predicted from 
previous research on “visual prosody” is that 
emphasis in speech is likely to be produced with 
head movements (Graf et al, 2002; Swertz and 
Krahmer, 2010). Again, we do not find any une-
quivocal evidence for this pattern here. For ex-
ample, feedback words do not typically have 
longer duration (Table 8), nor are they more sali-
ent (Table 9) when produced with nods, per se, 
than when they are produced without. Feedback 
words do have salient prosodic features and 
longer duration with some nod types, i.e. single 
up nods and to some extent repeated up nods, but 
not with other nod types, i.e. down nods. We 
therefore suggest that, how word and head 
movement are co-produced in multimodal feed-
back seems to be dependent on the type of word 
and the type of nod forming the multimodal con-
tribution, rather than their co-production, per se. 
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